Background: Health care workers (HCWs) are particularly at risk of hepatitis B virus (HBV) infections due to contact with infectious material like contaminated blood and body fluids or contact with HBV contaminated fomites. HBV vaccine is efficient in preventing infection though 5% -10% of individuals are non-responders. HBV vaccine was introduced into Nigerian childhood immunization services in year 2004. However, routine vaccination of HCWs is often not implemented due to cost in resource limited settings like ours. Therapeutic options are also not affordable and available options do not guarantee complete cure. This study aimed at determining the burden of HBV infection among HCWs in Ekiti State University Teaching Hospital (EKSUTH), Ado Ekiti, Nigeria, in order to institute prompt treatment as a way of curbing HBV spread and disease progression. Materials and Method: This cross-sectional study was conducted between October and December, 2016. Staff from various cadres in EKSUTH, who accepted to participate, was recruited into the study. Following informed consent, 5 mls of blood collected from each participant was screened for HBV markers using HBV serologic combo test kit. Demography and Information on risk factors were collected with questionnaire. Results: A total of 965 participants, of which 323 (33.5%) were males and 642 (66.5%) were females, were recruited. Majority (72.6%) were married. History of unprotected sexual contact and multiple sexual partners was found in 62.3% and 54% of participants, respectively. In this study, 43 (4.5%) were HBsAg positive, out of which 40 (93%) had HBV infection (HBcAb positive). Prevalence of HBV infection was significantly higher among males than females (p value 0.004). Majority (60.5%) of infected individuals were 30 to 49 years of age. All infected participants had no previous vaccination, but no serologic evidence of previous vaccination was seen among vaccinated individuals. Conclusion and Recommendation: We concluded that Hepatitis B virus infection is still high among HCWs and significantly higher among males than females. Vaccinated individuals were found to be HBsAg negative, but had no detectable protective immunoglobulin against HBV. We recommend pre-employment screening and free vaccination of all staff in our health institutions, post vaccination immunization status assessment and provision of standard and affordable treatment for infected individual in order to achieve vision 2030 of HBV eradication.
Introduction
Hepatitis, a systemic disease of the liver, mainly of viral origin, may be asymptomatic, or present with fever, nausea, vomiting, right hypochondriac pain, jaundice etc. [1] . It presents as an acute or chronic disease. Implicated in the acute disease are the five known hepatitis viruses designated A, B, C, D, E and less commonly, other viruses which cause hepatitis that cannot be ascribed to known agents, are hence called non A -E hepatitis. Hepatitis B virus (HBV) is a hepadnavirus implicated in chronic infections. Its transmission is parenteral and has a high prevalence, especially in Sub-Saharan Africa [2] . HBV has an inner nucleocapsid core that contains the hepatitis B virus core antigen (HBcAg) surrounded by an envelope which contains the hepatitis B virus surface antigen (HBsAg) [3] . HBV has been found to have three morphologic forms seen on electron microscopy: the spherical particles, tubular or filamentous form and the Dane particles [3] . Its genome is partially double stranded, circular DNA made up of a positive stranded, short or S strand and a negative stranded, long or L strand [4] . The full length L strand is homologous to all HBV mRNAs while the S strand is variable, making up 50% -80% of the unit length [4] .
HBV is worldwide in distribution with its prevalence highest in Sub-Saharan Africa (SSA) and East Asia and about 5% -10% of the adult population in these places are chronically infected [5] . SSA, in which Nigeria is a country, has a high prevalence of infections, especially among health care workers (HCWs) who are particularly at increased risk of the infection by virtue of their occupation. For this reason, HCWs are routinely vaccinated against HBV, but this is often not implemented in due to the cost of procurement of the vaccine and HCWs who desire to be vaccinated have to pay for it [6] . Prevention of HBV infection is cheaper than treatment, and equally important, especially in resource limited O. M. Simidele et al. Open Journal of Medical Microbiology settings like ours, where therapeutic options are both scarce and unaffordable for the general populace [7] . Available treatment options also do not provide complete cure. Hence, prevention of infection is vital [7] . In populations with high HBV prevalence, most HBV transmission occurred during childhood. A significant proportion of the people however remain susceptible to the infection.
Hence, there is the risk of contracting it irrespective of age [8] .
Worldwide about 1 million deaths annually are attributed to HBV-related liver disease and hepatocellular carcinoma (HCC) [9] . It has been reported that approximately 30% of the world's population have serologic evidence of current or past HBV infection with a high proportion of chronic HBV carriers worldwide currently estimated at 400 million individuals. This fact and the attendant complications notably liver cirrhosis and HCC makes HBV infection a disease of major public health importance worldwide [10] [11] [12] .
HBV infection as an occupational hazard in HCWs is a well-documented phenomenon, and it is dependent on the frequency of percutaneous and permucosal exposure to blood which commonly occurs due to needle or other sharp device injuries (NSIs), or contact with infected body fluids such as saliva, semen, etc. [13] . The frequency of HCWs exposure to HBV is influenced by HBV endemicity in the geographical location [13] . Other at risk groups are institutionalised persons, organ transplant patients, newborn infants of mothers with HBV positivity, recipients of unscreened blood, tattooing or ear piercing [9] , men who have sex with other men, intravenous drug users, people with multiple sex partners, renal transplant patients, diabetics 60 years and above, and travellers to countries with a high incidence of HBV infection [14] .
Preventive vaccination against HBV for hospital staff is standard in many countries, but is still not implemented in many resources-poor settings [6] .
There have been reports of weak immune responses to HBV vaccination caused by, for example, diabetes or a current viral infection. 5% -10% of vaccinated individuals are known to be non-responders [6] . The WHO therefore recommends to monitor immune responses to the vaccine in addition to compulsory vaccination of HCWs [6] . The hepatitis B vaccine was included in the immunization schedule in Nigeria in 1995 but the vaccine only became widely available in 2004, when the WHO policy of including HBV vaccination in the routine immunization schedule for children was implemented.
The success of the immunization programme can be assessed by the timeliness of receipt of vaccines, the coverage of the vaccine and measurement of morbidity and mortality from the target disease [15] . Attention need to be paid to these factors to ensure an effective and successful vaccination process. According to the WHO, HBV vaccine has been introduced in 184 countries in the world with an average global vaccine coverage with 3 doses of hepatitis B vaccine estimated at 84%, as high as 92% in the Western Pacific [16] . In Nigeria however, few studies conducted on estimating global coverage is in a serogroup of individuals, the HCWs and an average rate of 20% was reported in them. The Open Journal of Medical Microbiology risk of occupational exposure of these groups of individuals to HBV however remains high [17] . Mortality attributable to this preventable and curable infection is quite high, being a leading cause of death and disability worldwide.
Unlike most communicable diseases, the absolute burden of viral hepatitis increased between 1990 and 2013 [18] . The availability of effective vaccines and treatments suggests an important opportunity to improve public health hence the need to find out the actual burden of the infection, the susceptible proportion of the population with the aim of instituting a prompt intervention. This study aimed at determining the prevalence and status of HBV infection among HCWs in Ekiti State University Teaching Hospital (EKSUTH), Ado Ekiti, Nigeria, in order to encourage commencement of prompt treatment as a way of limiting disease progression among infected individuals and curbing HBV spread in the populace.
Subjects and Methods
This cross-sectional study was conducted between October and December, 2016. 
Members of Staff from various cadres in EKSUTH

Results
A total of 965 individuals working in the hospital were screened. Among these HCWs, 323 were males and 642 were females with age ranging from 15 years to 65 years. The median age of respondents was 35 years ( Table 1) . Majority of respondents were urban dwellers 75.8%) and about 72.6% were married. Table 2 shows that 74% of our subjects had no history of surgery, no alcohol consumption (85%), no sharing of sharps (83%) and no history of IV drug use (96%).
History of unprotected sexual contact and multiple sexual partners were found in 62% and 54% respectively. However 62.1% were previously vaccinated either at recruitment into the health facility or before employment at the hospital. Figure 1 shows the prevalence of HBsAg positivity, a total of 43 (4.5%) were found to be positive for HBsAg. Among these, 40 (93%) were actually infected as evidenced by HBcAb positivity. Table 3 shows that 23 (60%) of the seropositive individuals were aged between 30 to 49 years, though there was no significant difference in seropositivity across the various age groups, the seropositivity rate was highest (12.5%) among individual less than 20 years of age. A slightly higher percentage of seropositivity was seen among urban dwellers (4.6%) compared to rural dwellers (3.9%), similarly, there was a higher prevalence seen among the married (4.6%) than single (4.2%) individuals recruited into this study. Majority, 26 (60.5%) of infected individuals were 30 to 49 years of age. All infected participants had no previous vaccination. None of the vaccinated individuals had post vaccination testing done.
The percentage HBsAg seropositivity seen among males was 7.1% while that in females was 3.1% and the difference was statistically significant (p value 0.004) with males having 2.4 times increase in the odds of being infected compared with females [OR: 2.384 (95% CI: 1.289 -4.410)] (Table 4) .
Discussion
Viral hepatitis is a leading cause of death and disability worldwide. Acute hepatitis infection, cirrhosis and liver cancer were the 10th leading cause of death worldwide in 1990, and the seventh leading cause of death in 2013. Indeed, the number of deaths worldwide attributable to viral hepatitis increased by 63% from 1990 to 2013 [18] .
A HBV prevalence of 4.5% was reported among HCW in this study. In a similar study, in Lagos, South West, Nigeria, a lower prevalence of 1.5% was reported though among doctors and nurses believed to be more vulnerable to the infection than other health workers. Ola et al. reported a higher prevalence of 13% in Nigerian healthcare workers [19] . In Tanzania, where a similarity exists [21] . The lower prevalence reported in this study may be due to vaccination as 62.1% of participants in this study were vaccinated at or prior to employment into the health facility.
Transmission is more in childhood and vaccine is effective in prevention of infection in the non-exposed or non-infected individual. In this study 62.1% of participants have been vaccinated at or prior to employment into the health facility but none (0%) had serologic evidence of vaccination (HbsAb positivity).
However, since none of them were positive for HbsAg it suggests that they were protected. None of our respondents had post vaccination testing, this is similar to the finding of Suckling et al. in Kenya where of the 12.8% HCWs previously vaccinated against HBV, none checked their post vaccination status afterwards [22] . From the report of Vadas et al. from Johannesburg, South Africa up to 45% of HCW performed post vaccination testing. This may be related to the socio-economic characteristics of the studied population, this group of patients may be more enlightened than ours, however, availability of the test, and provision of publicly funded HBV treatment programme in South Africa may also play a role [23] .
In a study carried out in Benue state to assess the prevalent serologic markers in that environment as well as group individuals into various clinical categories of current, acute or chronic infection, 85.9% of the analysed blood sample showed a serological evidence of exposure to HBV infection, some through natural infection (22.7%) and others (13.0%) through vaccination; 12% of those exposed were inferred to be currently infected and 91.2% chronically infected [24] . This study reported a 4.5% as having serologic evidence of infection, none In this study, the various risk factors were not found to significantly affect the prevalence of infection, this is similar to the findings of Amazigo UO and Chime AB in the eastern part of Nigeria where the risk factors predisposing to HBV infection were considered and found no positive correlation between the frequency of HBV markers and the history of blood transfusions, making the researcher to conclude that horizontal transmission aided by cultural or behavioral factors and clustering of carriers rather than transfusions is the main determinant of HBV prevalence in rural Nigeria [25] . In this study it appears a more common factor of working in hospital environment binds our subjects together thereby making other social factors less relevant. The main risk factor for HBV infection for HCWs is direct contact with infected material such as blood, body fluids, or needle stick injury hence HCWs are at particularly increased risk of infection [26] .
Place of primary abode, whether rural or urban was found not to significantly influence positivity or otherwise to HBV in the study. This is in contrast to the findings from a study in eastern Nigeria where serologic markers were compared in rural and urban dwellers. In that study, it was found that total HBV exposure rate, HBsAg carrier rate and previous exposure to HBV measured by the frequency of HBcAb alone were significantly higher in the rural population compared with the urban population [25] . A similar finding was reported in western Samoa where people living in rural areas were more likely to be infected than those living in urban areas [26] . On the other side, place of abode influenced the HBV infection rate reported from a study carried out in China where the prevalence rate in rural districts of the country were found to be significantly lower than the urban population [27] .
By the age of 40 years, 87% of the Nigerian population was believed to have at least one HBV serologic marker [25] ; this claim was however not substantiated by the findings in our study in which age was not a significant factor influencing infection. Gender however influenced the prevalence as HBV was positive in 7.1% of males as compared to 3.1% of females and this was found to be statistically significant. Likewise in the study carried out in China [18] , no significant association was found between infection prevalence and age of respondents.
Khan et al. however reported an association between gender and age, and HBV prevalence, noting that males were more frequently infected compared to the females with a positivity ratio of 2.14:1; and infection rate declined with increasing age. In that study, the age groups more commonly infected were the 41 -50, 51 -60 and 0 -10. The elderly (aged > 60) were very less frequently infected. This is probably due to introduction of HBV vaccine into the routine vaccination schedule for children early. In a similar population based study carried out by Alavian et al. also in Iran, predictors of HBsAg or HBcAb positivity in multivariate analysis were reported to be older age and marriage and no significant differences was found in the disease prevalence between males and females [28] . Open Journal of Medical Microbiology
The determination of serologic markers in this study using qualitative rather than quantitative methods is a major limitation for this study. This is because our inability to detect protective antibodies (HBsAb) among previously vaccinated subjects may be due to low level rather than complete absence of antibodies.
Conclusion
The burden of HBV is still high among health workers in this environment and significantly more among males than females. Though HBV protective antibodies were not detected, there was no HBV infection among vaccinated individuals.
Recommendation
We recommend continued health education, pre-employment screening and free vaccination of all staff in our health institutions. Determination of post vaccination immunization status should also be encouraged. A robust hepatitis B program where treatment is made affordable and standardized for infected individuals should be provided in order to achieve vision 2030 of HBV eradication.
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